Chronic failure to suppress intake during states of positive energy balance leads to weight gain and obesity. The ability to use context -including interoceptive satiety states -to inhibit responding to previously rewarded cues appears to depend on the functional integrity of the hippocampus. Recent evidence implicates energy dense Western diets in several types of hippocampal dysfunction, including reduced expression of neurotrophins and nutrient transporters, increased inflammation, microglial activation, and blood brain barrier permeability. The functional consequences of such insults include impairments in an animal's ability to modulate responding to previously reinforced cues. We propose that such deficits promote overeating, which can further exacerbate hippocampal dysfunction and thus initiate a vicious cycle of both obesity and progressive cognitive decline.
Introduction
There is mounting neuroanatomical and behavioral evidence that the hippocampus is a primary brain substrate for the control of food intake (for reviews see [1, 2] ). For example, the hippocampus receives neural input from brain areas involved with the detection of metabolic signals, the perception of internal cues, taste, and reward. It is also the site of receptors for a multitude of neurochemical signals (e.g., cholecystokinin, leptin, insulin, glucose, ghrelin) that are known to contribute to energy intake and body weight regulation. In addition, hippocampal neurons project to multiple brain areas that are important substrates for energy balance and ingestive behavior [3, 4] . Furthermore, the hippocampus is critically involved with cognitive processes (e.g., memory, decision-making) that animals may use to determine when to eat [5, 6] . Accordingly, it should not be surprising that interference with hippocampal functioning would have adverse consequences for the control of eating and appetitive behavior.
Recent evidence shows that consuming energy dense 'western' diets has harmful effects on the hippocampus [7] [8] [9] . We and others have proposed that intake of such diets could invoke a vicious cycle (see Figure 1 ) of hippocampal dysfunction and impaired inhibitory cognitive control of responding to environmental food cues, resulting in excess intake, obesity, and further hippocampal dysfunction [2, [10] [11] [12] . In this review we describe the associative underpinnings of this vicious cycle and highlight recent findings pointing to the neurobehavioral mechanisms that may initiate and perpetuate it.
The model Functions of the hippocampus
The hippocampus is recognized as an important substrate for the encoding and retrieval of both spatial and several nonspatial forms of memory [13] . Recent data indicate that the hippocampus is also needed for decision-making processes, especially those involved with response selection in the face of conflicting or ambiguous information [14 ] . For example, the hippocampus has been implicated in resolving approach-avoidance discrepancies in situations in which two opposing response tendencies are experienced simultaneously [15 ,16 ] . Other findings suggest adaptive response selection is based on the contribution of the hippocampus to the context-dependent inhibition of approach tendencies [14 ,17,18] . The retrieval of situationally-appropriate memories by contextual cues and the reduction of interference by memories formed in other contexts are also considered functions of the hippocampus [19 ,20 ] .
Contextual control of conflict resolution in ingestive behavior
The model diagrammed in Figure 2 (adapted from [11]) shows how interoceptive 'satiety' states may serve as contextual stimuli that animals can use to resolve ambiguities associated with whether or not to perform appetitive responses. Specifically, that diagram indicates that food and food-associated environmental stimuli are embedded concurrently in two conflicting associations. The excitatory association enables food cues to retrieve the memory (formed when animals eat food when they are not food sated) of hedonically-positive post-ingestive consequences. The
